Abstract: Using the new global embedding approach we investigate Unruh/Hawking temperature of the 5-dimensional minimal gauged supergravity black hole with double rotating parameters in a general (1 + 1) space-time. Our results verify that views of Banerjee and Majhi, and extend this approach to a higher dimension situation.
Introduction
After the quantum effect of a black hole was interpreted as the event horizons emitting thermal radiation particles [1] [2] [3] [4] [5] and the black hole entropy was first studied [6] , black hole theory developed from a simple geometric theory into a multidisciplinary theory including quantum theory, relativity, statistics, astrophysical and differential geometry. Because these discoveries closely contact with the mathematic similarities between some laws of black hole physics and general thermodynamic laws, they provide a clear physical explanation for the similarities. Hawking radiation results and other
Dimensional Reduction near the Horizon
In this section, motivated from the fact that a n-dimensional black hole metric effectively reduces to a 2-dimensioanal metric (only the (t-r)-sector) near the event horizon [7, [33] [34] [35] , we will reduce a 5-dimensional minimal gauged supergravity black hole with double rotating parameters to a 2-dimensional spherically symmetric black hole using the dimensional reduction technique near the horizon.
Chong, Cvetic and Lu provided Kerr-(Anti)-de Sitter metrics of a 5-dimensional black hole [36] . It is a general non-extremal rotating black hole in minimal five-dimensional gauged supergravity, with independent rotation parameters in the two orthogonal 2-planes, whose metrics in general describes a regular rotating black hole, providing the parameters lie in appropriate ranges so that naked singularities and closed timelike curves are avoided. Its line element is:
where:
The two angular momenta are:
in which the rotating parameters a and b are not equal in magnitude to be the non-extremal case. The conserved mass, or energy:
Killing vector is:
with angular velocities:
. 
According to metric (1), we can derive:
Extending the dimensional reduction method proposed by references [33, 34] to 5-dimensional space-time, we will consider matter field, a scalar field for simplicity, in the rotating black hole of 5  D minimal gauged supergravity background. The action consists of the free part:
By substituting both Equations (1), (15) and (16), we obtain:
sin cos sin cos
The transformation of r to tortoise coordinate * r is defined by:
After this transformation, the action Equation (17) is written by:
Considering this action in the region near horizon, since ( ) 0 f r   at r r   , we only retain dominant term in (19), thus we obtain: 
and substituting Equation (21) into Equation (20), we have: 
where a m and b m are the magnetic quantum numbers. From this action we find that 
) (
From Equations (23)- (27), we find that the 5-dimensional spherically non-symmetric metric Equation (1) behaves as 2-dimensional spherically metric in the region near the horizon.
Reduced Global Embedding
In this section we will find the reduced global embedding model of a general effective 2-dimensional coordinate near horizon and radiation temperature expressions are provided.
It is interesting to see that the r t  coordinate Equation (28) can be globally embedded in a flat space as:
where
. Split the region near horizon into external and internal regions with the event horizon [8] , the relations among the flat and curved coordinates are:
where  r is the horizon location of the black hole and satisfies the equation 0 ) (   r f . The subscript "in" ("out") stands for the inside (outside) of the event horizon while variables without any suffix imply that they are valid on both sides of the horizon. From Equations (30) and (31), we have:
According to refence [11] , the Hawking temperature detector moving in the curved space outside the event horizon on a constant r surface, maps to the Unruh detector on the constant surface. The trajectory of the Unruh detector is given by:
leading to the local Hawking temperature:
The observer at point 0 r r  outside the black hole horizon obtains that Hawking radiation temperature H T satisfies the following equation [37] :
So:
From Equations (34) and (35), we have:
Comparing Equation (40) with Equations (28) and (29), we find:
Examples
In the following sub-sections we shall find the global embeddings of effective 2-dimensional coordinates of different metrics near their respective horizons.
Schwarzschild Metric
In the Schwarzschild metric [7, 11] :
r   , from Equation (39) we can obtain that Hawking radiation temperature by an observer located at infinity is:
Substituting Equations (42) and (43) into Equation (41), we obtain: 
This result is consistent with the result from reference [11] . For the Schwarzschild metric, we only let 2 i  in Equation (41). 
Conclusions
In this paper, using the reduced global embedding approach we obtain the Unruh/Hawking temperature of the 5-dimensional black hole with double rotating parameters in a general (1 + 1) space-time. Comparing with other methods, we only need investigate the properties of (1 + 1)-dimensional space-time near the horizon, so the calculation is relatively simple, and the application of global embedding approach will promote comprehensive understanding of black holes. It provides a theoretical basis for research on Unruh/Hawking temperatures of complex and dynamic space-time.
